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Abstract 



A nitride compound semiconductor light emitting element is made by stacking a 
metal layer made of one of elements: palladium (Pd), scandium (Sc), vanadium 
(V), zirconium (Zr), hafnium (Hf), tantalum (Ta), rhodium (Rh), iridium (Ir), cobalt 
(Co) and copper (Cu), and another metal layer made of one of elements: 
titanium (Ti), nickel (Ni), molybdenum (Mo), tungsten (W) and magnesium (Mg), 
to increase the adhesive strength of its electrodes with a semiconductor layer, 
reduce the contact resistance of the electrodes to improve the ohmic 
characteristics, and improve the external quantum efficiency by combination of 
thin-film metals with a transparent electrode. 
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[1KB 1 »0^ftJf ^?)&*ttl6]±, *- 5 v ? 

<T t #X'$ ISfctfV ->A 

[Mfc^m A'^S^A ( Pd ) s XtiVWA ( S 
c) , J* (V) . (Zr) , A7 

-*7& (Hf K ?y?/MTa) . ni^A (R 
h ) , A 'J ;^A (Ir), (Co),«(C 
u) OV^-ffl*>7CS*^^l)^JS«t. (T 
i ) , - 7 t;KNi) , ?'J/fy (Mo) N 9V? 
XtV (W) . V^i/^A (Mg) OV^-fil^7C^ 
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ttik. 

W(Sc). A'-fx'»7A ( V ) . - »>A ( Z 

r) . A7^«7A (Hf), ?y?/P (Ta), Dy') 
A (Rh) . 4 'J>^A ( I r) , 3/</H» (Co), 
ffi(Cu) J:9&£f¥#^aJR£ft/^£<kMvffL 
0»?aR £±JS# k Uc&EJf k . 

Bute^mifi:. f-*y (Ti). - (Ni),t 
ij/fy (Mo) . 9V7X*rV (W) . V^*S">A 

(Mg) . * (au) . (pt) i o*4»3&»4>a 

ijy-J^Jh, (Sc), A'^'^A (V) . ^>3-i^A 
(Zr), A7~>>A (Hf ) . ?y?/U (Ta) . O 
$/*-7A ( Rh ) . A 'J S^A (Ir) , ( C 

o ) . ffi ( c u ) x <o%z>mfrt>mmztiK'j>-%< b i> 

&¥gtt«k. 

;KN i ) . t'jyfy (Ho), ^y^xf-y 

(w) . a7-»7a (Hf ) io^ftSf^^aiKsnfc 

Mieil 1 «AIWiw±fc:*«Sii, a*? 5*>A ( P 
d) , X#yi*>A (Sc), a'-J-«/>7A (V) , 
3--)A (Zr), A7-^7A (Hf), ^y^/P (T 
a) . oy">7A (Rh) . 4 'J>*7A (Ir), 3A> 
h (Co) , ffl (Cu) . £ (Au) J: 0*4»*»4.a 

&¥$ttlk, 

r'y (Mo ) , fyrxry (w) . v^j/^a (m 
g ) i DfrS»fr&»fl3*ifc4«fir< k fcvvtffc*»«7C 

MifiSS l o&JUg^±£tt?ISft, f^v(Ti).r 
•y^Vl/ (Ni ) , ^Vffy (Mo), jyyxf-y 
(W) , -?/*>"7A (Mg) , & (Au) «i:9&l>S¥ 

o&JIJfk. 



d) . Xi]VV*7J± ( Sc ) . A-fi^A (V) . y> 
n^A (Zr), A7->7A (Hf ) . ?y?/W (T 
a ) . Di/'^i ( Rh K 4 'J ^*^A ( I r) , 3A'/|/ 

h (Co) , i(cu) . ?y/^fy (w) . 6£ 

( p t ) «t *)%hmfrt>mmtLti'j?%< t iwfixa> 

ftriSH 1 <r)±WM<^>mWM. 5 n mJitTT'Si o . 

Mism 2 n&mmcomm a . 5 n mOTx-& o . 

flrCK 3 tf>Jll¥(i , 10n m fci.TT'& & £ k * 

S^«t*co±(;, ^-^y (Ti), *'j7*ry (M 
o) . fyyxry (w) . ^^^a (Mg) j 9 

l«E»l^AHlfiO±fc. ^-^y (Ti ) . -7^ 
(N i ) . t'J/f^ (Mo) . ^y/xry (W) . 
•7^j/^A (Mg) , A (Au) J;9$r6SjK>j83l 
?ii^^< k tv^-f ii*><07E^A^^I)^2c7)^jas 
*5nmBlT<0Jil¥fc*»L. 
H?ie^2<7)^R«0±(C. A'7^A (Pd) , x#y 
v'7A (Sc). A'-f^A (V) . y>3-->A (Z 
r) . A7^A (Hf). ^y^;l/ (Ta) . n>-'7 
A ( Rh ) . >J i/'^A (I r) , 3A>h (Co). 

|(Cu), ^y^fy (W). fi& (Pt ) «kD$r 

[a^3S7 j a<fc#y^A^b£^^#^£&¥# 

«cScO±(C. ^-^y (Ti ) . -7l/KNi ) . t'J 
7ry (Mo) . j'y/Afy (W) . -7^>"7A 
(Mg) . A7->7A (Hf ) ckO^P*^aS?§il 

StSlSk, 

fnEJBl^)4IWlO±fc, f^y (Ti) , -7^ 
(Ni ) . ^«j7*fy (Mo) . fyrxy-y (w) . 

v/^x^a (Mg) . a (au) x*)H:im>iwR. 

Bifiem2<D^MSO±(3. A-7^*»7A (Pd) . 7.^y 
i;«7A (Sc) . A'fy'^A (V) . i/';P3^»7A (Z 
r) . A7^A (Hf ) . ^y^;l^ (Ta) . 
A (Rh) . 'Jy'^A ( I r ) . 3A>h (Co) . 

l(Cu). ^y^fy (W) . && (Pt ) <fc 0=5: 
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Z^mftM^z, f-^y (Ti), tu/fy (m 
o) , ;y/xfy (w) , -?^*i/7A (Mg) £<o 

im i <n±mm* 5 n miaT<oJist«flw-sisfc . 

TfflE*l<oAKlo±fc:, f-^v (Ti). x-y^/U 
(Ni ) . ^'J7t> (Mo ) . fyfAr-y (W) , 
-?^?->7A (Mg)^(Au) iO^ffc^SlR 
SJWtil«Sf< k t> v^-fftj&H^7aif*»fe!ir4»2<0AIMi 

*flB*2tf>AIW*>±fc. '152*7 A (Pd). 
^'>7A (Sc). rti-WJ* (V) . x'/Pri-^A (Z 
r ) . y\7->)A (Hf). ^y^/l- (Ta) , oi/7 
A (Rh) . 4 US^A (Ir), 3/>>h (Co) , 

l(Cu), ?yy*Ty (w) » a* (Pt) io* 

k b£3S3£>&JSl£ 1 0 nm«T<0«Wfc««t4I 

<i k &#mk-ri»a^3i7s ^(i8tcie^s{k^'u 7 

[000 1 3 

mi<it. *f6Wtt. *8LkfcGaN, I nGaN. G 

a a i NKwmfctivv&ikitsm^mwmimm 

[00023 

Al.'Ga, In,,., N(0=§ 
xSl. O^y^l, x + y^l ) X'fohbZtlhmt 

sfefi*^*- h ( led ) tfD*mt i/c&g£frc 
<?j>m.Gmmm* Haizmmmuxbiyy r 



K£>&gk&&Ltz%mmmizT/- K«sk*y- f 
«S*>Wtfr £ JgfiJt-f & <: k tfimx'h h . 

[00033 g-fttfU 7A^ftl^j¥ij|ft£^ 
$>■!><> 

[ o o o 4 3 H7t4. fi&**>sfc#y ^A^ft^BMmi 

^fi. t7r-f7lSl(:GaNA.y7rI2, nlG 
aNl3kpffiGaN*43WHftjjt*Sil-C. plGa 
Nl4cO-^'X-y^-y^*$il-C niG a NJf3# 
fSttSfTC&O. pSGaNH4±t;plfflmiil 5, n 
I!GaN«±£n{Breffil4*^&$ixT^!>. 
d ^fBSR^Ii, 'J - F 7 1^-A 1 7 ±£«©$£ii£ 

T«*c f mommmmm-i i6x-?*» 

[00053 

m%m#3&m?X'lt. P IGaNl4KnIGa 

T'RIt^iir^r^rS^lSriitT^tlROJt}? 
iiS . L*» U £ «0 J: 5 ^^!*<0flBi«)gft^ U "7 A£ 

A 17. 1 7<7)^ (B7£>flF9A) *h p n& 
£<Q|BI (07<7)ft-^B) tJW)^<. IffilSlftS 

t ^i^^iTv a - h m. t^t^ . -eo^s k ix . 

[00 063 $4>t:. U-H^W—Ak^O^yb 

(;^ttl>kv^ra®i$)l>. ^a^O^SSrJgltl.^ 
Mm^+ri X^T^S < LTU—K7 U-A 17.17 

[00073 -*, ^S^O)H*[&jmE£ffiT$^^ 

fcfctii. mikaflyyu A^mMMik***- s •/ 9 
\m£\.x^h-mtfhh . t^*«. nPj«fiikL-c 

14. 7^5-7 A (A 1 ) Sr-frttTO, pfflnStcU- 
■y^/KNi )^(Au) £#t*m«i# { JB^<oft-CV* 
^. k^^»*\ iii^tfrtmtffl^tttCli^i* LI 
»i LU^-S •y^«fi4(4t#^^T^ : 5rv^0*\ A 

[00083 *f»wi. z\cox 0 %mmz&frx%zti 
BM&<7)®&%biti,z£m%& r f L %imm$:mmt 



(4) 



ffl&¥ 11-274562 



[0009] 

&to¥mm^%&*m&mt. mn*mt*miz&m 

U A^i^A (Pd) , Xijyi/^h, (Sc), At 
i^A (V) , yVPa-^A (Zr) , A7^A (H 
f ) , ?>?)V (Ta) , na*7A (Rh) , A Vi/*) 
A ( I r) , 3A>b (Co) , m (Cu) «fc0*6» 

yfrtl (Ni ) , ^)-/ry (Mo) , fvyXfV 
(W) , V/*i"7A (Mg) , ^ (Au) , 6& (P 
t ) X 9*4l»»fe»RS#ifciWr< k fc^f^OTE 
iii£$£>l::#*-fl>ik£l#®kU 
sawstSiWKv ^ssr^rt-s SS#*?*3g«-r S - k # 

[ooio] ifctt, *5Wfc«Hbjry 

4>SI>¥3£frJlk . ffllE^fOT<0±fc*iRS*U ><9 
>;<7A (Pd), Xfjyi?*)^ (Sc), j**-s*>a 
(V) , i^n-^A (Zr), a7-*7A (Hf ) , 
(Ta) , ny'W (Rh) , 4 'JS^A ( I 
r) . 3A;Uh (Co) . M (Cu) JO 

k, *«*.fcC:k*tff&k-fS. 

[ooii] ifctt. *«woa<b5ru^A3Wfc^** 

y(Ti). z./|;KNi ) , ty7f> (Mo) . 

fyfXT-y (w) , a7-^a ( h f ) i 9&l>f¥fr 
&aHR3*ufc*J^r< k kivfft^jcSfia* 1 <r> 

mmk. fries? 1 cr&mMztmzti. my*) 

A (Pd) , Xt)Vy*7J± (Sc). A^ri^A 
(V) , i;;Pn--7A (Zr), VN7^«7A (Hf), 
(Ta) . ni^A (Rh) , A Vi/*)h> ( I 
r) , 3A>h (Co),|(Cu),^(Au) » 

kL£SS20£JSJlk, £«*fc£k 
[00 12] ifctt, *&BjJ^fc#^A^ft£«£ 

afcattsmt. p ffl^>»wr u *>&%<£&&&&#& 

y (Ti ) , *D7*Ty (Mo), ^y^fy 
(W) , -?^*;"7A (Mg) J; 9*r4»K>WlS*i 
fc^S: < fc i v^fti^Tcfg^&l^ 1 ^#JR1 k , 
fr§emo£Kl<0±te*8t$*u f^y(Ti),^ 

•y^/u (n i ) , t'j/fy (Mo ) , ?yyxfy 
(W) . v^s^A (Mg) , & (Au) £0&&f¥ 



•7 A (Pd) , XJjy=J*7l± (Sc), A-fx'^A 
(V) , ^rJ-^A (Zr) , ;s7-«7A (Hf) , 
(Ta) , Ui^A (Rh) . 4 U i^A ( I 
r ) , O^lVY (Co),l(Cu), fyfXy-y 

(w) , a*(pt) £*)%mfrt>mmtitz'j>%< 

[0013] zzx\ ms&&3<r>&mmco±iztmzti 
tzmmmwMzz h izm*. , frte^ 1 <r>-mm<nmn- 

li, 5nmja.TT*0. B5ieil2c0^m«^lJ¥ii, 5 
n mOT-C'J) 0 , IfTiem 3 <r>±W,m<r>mW. \t , 10nm 

ffvvf^y (Ti ) , ^/Xf^ (W) Jl!?<DtIJg|& 

WT^V^V^-^A (Mg) Jl, 10 nmOT(Oi 

jia-7^a ( p d ) jg, mm&& ( p t ) m^m 
mm*mmmm-h z. t iz± mmnm^>- h& 

[0014] afc»i N *mxr>mttJ?o *)&%&&»& 
t>%h i mfrm<?>±.iz. -f-^y (Ti) , t'Jj-fy 

(Mo) , fiyyxf-y (W) , 7^^>7A (Mg) 
J: l ) ; 5:l>Sf*^MiR$ii^> : 3:< k fcv^"f*i36^sa»» 
^^rl>^ 1 <^SJi^ 5 nmOT<0Jf J! Hit«L, filfi 
*l«AIMi»±fc:, (Ti), (N 

i ) , tv^ry (Mo) , ^y^fy (w) , iy 

^j/»7A (Mg) , ^ (Au) i 

k {,v^-m* i 07tS*^ ; 5rl.^2c7)^SjiSr 5 
nm«T<7)J»?£t£»U S«ie^2c7)^m«<7)J:(C, A' 
7^A (Pd) , XtiyyVJ* (Sc) , A'-fi^A 
(V) , i/>3-^A (Zr) , A7-»7A (Hf ) , 
(Ta) , ay'W (Rh) , 4 (Jy'W ( I 
r) , ay^h (Co) , m (Cu) , ^y/xfy 

(w) , &±(pt) £*)%mfrt>mmtifz'j>*j:< 
k h^-rtiti^m^^k itzm<?>&mmz 1 o n 
mWT<oiJft*tSL, ^a^ifiLTttrie^i^sm 

[ o o 1 5 3 *»»osMb^y ^a^^-^^n? 
*f^^<oS8t^tts a^y^AjRft^ftiNwtc 

(Ni ) , *v7ry (Mo) , ^y^fy (w> , 

■?7*y*)& (Mg) , A7-»7A (Hf ) iO&Sff 
0»4>SS? § < k t> v ^-ftifrcr>7iMfrL>% hW> 1 

^)A««**»f*ISi:, Miami <9&EJl<0-t£, 
^-^y (Ti) , -7tlKNi ) , t'j7'T> (M 

o) , jyfXT-y (w) , -?^>">A (Mg) , & 
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(Au) £*)%&mfrt>imztit:'j?%<i:i>\rrti» 

2c7)^JSl^±^. A^^A (Pd) . Xi]Vi?*JJ» 
(Sc), A-fi^A ( V ) , y>3-^A ( Z r K 
f\y-^A (Hf ) , ?y?/W (Ta) , D^A (R 

h ) , 4 'J S*>A ( I r ) , 3A>h (Co).»(C 
u ) . ?y/Xf> (W) . (Pt ) iO&Sf*** 

3<0^iW**SW6Xgl:. ^MSrSfitTlifiemi 

[ooi6] *«BH<oafly5f u ^A^t^^ 

1MMWI*4> i flr44 s il*W>±fc. ^y (Ti ) , * 
'jrf> (Mo) . ^y^fv (w) . w^is^A 

i ) . -.y^r/p (Ni ) s tUTry (Mo) „ 
Xfy (W) . ~??*is*7J* (Mg) . A (Au ) £*) 

h&2<7)&mm* 5 nm&LTwmmiztmt&JMk , 

tBiE*2<0&fMtf)±fc. A'^i/'^A (Pd),X*y 
i^A (Sc) . A'tv^A (V) . i^3^<7A (Z 
r) . A7--)A (Hf ) ,9V9fr (Ta), Dyi) 
A(Rh)^y v»>A (Ir), (Co), 
i(Cu), (WK fi£ (Pt) JO* 

•fSXgfc, fcEffifcf 6. 

[ o o 1 7 1 i c: x\ msxam^mmt. 5 o o -cw 

Tk-t&Zktfmtl^. 

[0018] -ftcbh. *%mz xw. . mtxr u ->a 

W£ftJlfc&LT?-?y (T i ) . ^«y^;l/ (N i ) 

moists. mm^7WJ±(Pd)w&*Bfctizk 
zwakk-t*. ttz. pm<7)mttivvi±mt-&to¥m 
mmixii, zmmix. 5nmsxrm\^ 
^y(Ti), ^y/xfy <w> m<vmm&mx*n 

0>SH-7/*s"> A (Mg) Jf N 1 0 n m£lT0>fMRA* 

7i^A ( P d ) «, ( P t ) JMWffRAII 

is«^ k k hizmmfH^^-^m^&x^m 

m-iZkifiVZi. Ztibn-mk&ULX 

#>ta y?mnmmuzk*mik-tz>. 
[0019] -ar. ns<osft^y vj*m.-&mm# 



y(Ti). ^y^U (Ni ) JB^{Cj:0««tt«:|S|± 
££>£A7->*A (Hf ) ^^JiltiO^if 
*jJ--5-/^«pttSrHI!lLT. $ 4>fc*yr -f yWc 

(Au) *«r#j£-f 
[002 0] ttl. Zt>£.Z0)£i%SfctfVVJ>%{£ 

[0021] *milz£tH£. «S*>**tei*LL *- 

fciftjMf^FJs^iiwMi^tiifc. tfz. mmm 
zriz ixwybivyrJ rmimfrt>%m o ft 
tmtfLx-itKwx'. m&fm&T&^tz. msmh 

h. Z0>lZ. t) 'y?m<W)-Y7)/-J±Z®.0 ZktfX' 

m&otzmin-tzktfx'zz. 

[0022] 

^mmmmmmmmx-hh. t%b*>. 
*mmm?\±. +r?r4 rmm i uzm2titim.it 
m t&mmfcm 2-4 *>4>^i»miiisjt^^-r^ . 

tmtmmi 0 btmmzti* h 1 2c 

[oo2 3]i-rt% pfiom^^-rs3@«^s® 
7^9<r>zti?tLV>wnkixii. arizmf&^-rti 

ipifflvbtih. •ttcfr-h. mic0^JSl7ii. mmk 
(Ti ) x *'jrf> (Mo) , ;y/^fy (w> . 

(Mg) (DohCD^-ftLfrtfm^btlZ. 
ttl, %<nmWk IXU. 5nml}).TX'bt>Zktmt 

ztix<oi>m^k, mfmrn^i. mm^n 
m&mT?&m<niJ l fi-t>tifzfrbX'h&. ttz. m 
2o^Js«8t. mkivrtYmAkmmtm.* 
tutu *-§v7im&mcttm\t*?h. w 

tfnklXl*. 1-9V (Ti ) „ -7^(Ni) . * 

Vffy (Mo) s ^y/xfy <w> . -7^*>">a 

(Mg)^(Au) ^^^V^-f^l^ffl^^S. 

m&tf&Tt&Mfatffr^titzfrbX'bz, . ttz. m 

i$t.W~fZ>m\Z&t$>. *<7)W®klXii. njWJ* 
(Pd), x^y^A (Sc), ys'^va^A 
(V) . : J)ia-^A. (Zr), (Hf ) . 

^y^/V (Ta), O^A (Rh) . >f U^A ( I 
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r ) . 3A*;Uh (Co).l(Cu), 9vyZrrV 

iu>. ^*uoi>)P^. ii^fiSfrlTts 

JlOJ:£ji91C&J| 1 0 Zltmth Z\ t Hi 0 . 

too24] zzxu. pmmfenmi<7>&mia7 ti 

Tf^y(Ti) . SS2?)ftillfc LTV^i^A 
(Mg) £**lf'*U^fc*ft£0«*-$-4. 
[0025]-*. aHnK>Kl^iM5Q, *- 

te. /UWA, (Pd). Xi)V~;*7l* (Sc), A't 
x^A (V) . ^>3-r>i> (Zr), A?->7A (H 
f ) . (Ta) . o^A (Rh) . -f 'Jy'-) 

A ( I r) , 3A*;l^ (Co)J (Cu) C7)3*>C7)V% 
■tftaWW^Mli. ^^T'(±. 8l<0ftWi5«>8fl 
t LtA-^^A ( P d ) £fl^fc*ftfcoifVCRB)j-f 

I. 

[ 0 0 2 6 ] 2 fc . niW^cDSfS 2 CDftlSl 6tf)*mi: 
LTte. ft (Au ) AWr^fU.. *3BBB»fca»i&»* 

<?**. *"f, ^7r4r£$l<7>±t. GaNA'.y 
7rl2, nSGaN!3, paGaNJf4^JffiMSA 
iS^S-e-*. KtC, pSGaNl4£PEP£tcfcOA 
— R I E (reactive ion etching) j£^t,J: 

OXyf-y^VC nSGaN«3tf>-»£»B3-fr4. 
[00 27] at, PEP££ffl\,vtA;y----y^U 
nffiTOi LTn9GaNH3^>±(C/t?^A (P 

d) «5, ft (Au) mwmmi, vyhxyiz* 

[00 28] &t. PEPifefcJO^-iJ'^R, P 
SGaN14<3±«2SIK»ifcfc:J: 9, 1 nm*)?- 
(Ti ) 17. Jf£l nm^y<)A (Mg) 
18, J¥Sl0nm<0PdTO9£JIBWBJtU 
(3, RFXA'.y^a(Cj;OSl^y^A^ (indium t 
in oxide: 1 TO ) Rl 0£»J*8L U7^7ffi(Cj: 

[ o o 2 9 ] at . p Wjf jstrnH t ¥*ttiiB*>«* 

v714|6j±tf>7t#>4 5 OX:. 2 0WsM?>y 5 •yi'aT* 
--/l^*T7. fit. ^ttl*ffitSM^W&< + 

[00 30] JRiCVDifefciOS i 0 2R1 1* 
Mfl PEPS^fflUTA^--y^LTp®l^y7 r 

-< y^A-y k 1 2 TO^-^^js-rs. set. PE 
pj££fflwcA-?--y^f£. U7^7ifeti«3p« 
&>jfts ( i to ) i oa»& s i o 2m 1 1 ±fcjwtr 

T i /Au^OftORf y/A°-y F 1 2*m. 



[OO3 1]02Ji. <rcD,*3ttT*#4>ix£#f6Bflc7) 

ft^RRSORfiSrJBRLfcfcftfc, fUWHfc LT-f- 
^y/ft<?)»««HIS:mLfe«ftfc*Jt«LTiFL 

^mmm^zn \^x\t. a*?**- s y ? tt^ l . 

[0032] ifc. H3(i. *%.wc?>mm z F<7)pMm 
ms&ftntm ■ wjmmmtrjymxhz. mmtz 

To<^BWH«ttf5««*»j«ufc«ftk . mmn ix 

It*. H3*>£>. *9V9to&ms 5 -y?tt 

[0033] nd«St pRWK>**l<Wlfctt 

LT. ft (Au) 7-f 7 > £*>'T<r >?Ltzti£&. 

mvmm&hti-f, w&ottm&it+mzm^ 

Zttfftfrnfz. 

[0034] ^l&BJcD^Si 1 tfc^Tli. 2 0 m AO 

tsuzm- 1 mmnmt 3 . 4 vt-$> 0 . ^ffijjti 9 
i umz'j?* 

[ 0 0 3 5 ] at. *^aH^2coHSfe(7)^®tov^r 

[0036] H4«i. *m&ws20m&<r)jmm& 

t> . 1T7 r >f TS^ 1 ±tS® $ ttfzWkJf 'J ^A^^ 

Piltfi. plWffifciKWSl 0i:*«*$^ Hfig 
A'.y Kl 2(dfiR$tl'C^&. n|UctJV>T«. 

ftsi5. 6frh%hnm%%tfmt>tix^h. m^. 
Ltzw, 1 mmmt m-omu^ m-wm&m, 
xmi%mmm-tz>. 

[00 37] zzx\ i&&i&mtzts»x\t. pmnM 
(ommzmtx. m&itz&immBn&w&wB 
7 i%2<7)±mm8t £*ti?ti~<m^i&mxm$.t 
h* zzxiz. -mtix. mi<7)&mMkixi-?> 
(Ti ) . ^(D&mmtix-??*^^ (Mg) $• 

*ti*tim v ^fc«ft tov . 

[00383 -r^*>. *wB»»t*$v^«. pfiii 

Hi: LT, S§0. 2mWy (Ti ) 17' fc. g 
$0. 2mW^y')A (Mg) 18' b.Jf-Z5m 
WyWA (Pd) 19' fcSrSl-fS. Cl^i^ 
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mi' tm2<?)&m9' b\t. ztiztimmzBtfLZ 
tib. ttz. ztit>o&mmcommkiz. r-->i>zm 
ixh&<. ttz. ^mmtmm^m t<nmm-ft\,z 
mmw&x-htitt. mz7--M±L%<xi>&\ 

ZZX\ 7--Mz£-oXmfe&mt-£&iklXhfrt 

h%\ ^*m&m t nm&m t vm\iz%.mz> t mt 

[0039] zcDioiz, pommommzmix. m 
i<oitmmtm2<7)m®t mabxm<mmitz^ 
izis^x t . m^mmm-h o . &^&m*- s 
•v7&tm^Mtmtznmz>zttfX'Z2>. zn 

mt.m e&mmmtz s >•/ ? Gnmswrn 

t itmmixtzm&x'fo&t %t htiz „ 

i o o 4 o j *mi<r>$&3<7>mmcmmiz^x 

i o o 4 1 j m 5 it. *mm 3 nnm^BBizmz 

wmmmx'bh. t%b-h. ^mmmm<ommT 
*r7TjTmm±.mm$tifzmit*fw*m 

mmmm-vmte^ n-m^zttixnu* 

[0042] xmm&miz&^xit. m^pmiz^ 
■rti, mi<7>&mm8km2<v£mm9 tmm&i o 
tmfoztix^h. &ico£mfB8<7)mAtLxte. 
+?y (Ti) . fj-ffy (Mo) . fyyxT-v 

(W) . (Mg) „ ± (Au) <r)0%<7)\^ 

[0043] ±iz. mn&mm9<7>tfmtixit. * 

(Pd) , Xijyi>*)J± (Sc ) , Atya') 
A (V) , iZ/Pa^^A (Zr), Jsy-^A (H 
f ) . (Ta) . oi^A (Rh) . 4 V ; JV 

A (I r) , 3A;H* (Co) . «H (Cu) , a* (P 

t) . ?y/xf> (W) o^cov^ft^fflv^ft 
a. 

[0044] dCTte, pflWSfttf>Sl<0&WB8i:L . 
•Cv^j/^A (Mg) • %2(rykWM9b\^xnv i J 
>>A (Pd) 19, S*5«ttl0i:l/C ITO£**i<e 

[0045] — aWnflgfcfcwai. #1 O^R 
*1 3fc»2<0&IMi5i:»3«%felMI6*»^!Sr6 3Ji 

[004 6] nfflfH&?)$l«)&BVl 3ti, n^?? 

blXlt. (Ti ) , -7^KNi) , *'J7 



fv(Mo) N jyfXT-y (w) coo^o^-rn*^' 

[0047] nfflim^<7)^2c7)^aii5(i, 

li. iVW*jJ* (Pd) , Xiiyit*)^ (Scl.A'f 
i/^J*. (V) , i^PrJ-^A (Zr), y\7-^A (H 
f ) , ^y?^ (Ta) N Qi^A (Rh) % 4 'Jy' 1 ) 
A(Ir) , 3A>h (Co) s |(Cu) cDd*><0V^ 

[0048] nJ8«K)*3^MW6fcLT 
Ut, £ (Au)*#^W. 

[ 0 0 4 9 ] Z ZX*l&. nfflmnm 1 <0AIW 1 3 t 
tTf-^y (Ti ) % %2<7)&mM5blX^ i S'y2> 

( P d ) . 

[00 50] ZVXolZpmiZ&^Xoy?? bM4iZ 
•79^^M.M8b^y^^M9bim^.l. nil: 
fcvvc. nyffhmsiz^fymi 3bnyi>*7&m 

5tzm&uz®&iz&^xi>. pWbnmbbtzm 
%*-$v?&k&^im&$Lb$mbt&zbtfX'Z 

1 0 0 5 1 ] fclL *fWH*«SL^o*««<0Wt^ 

MfctJV^Ttt. LTV/*S">A (Mg) . 

(Ti). A^y'W (Pd),|(Au)Jffl 
fc\ 4fc. »!B«fii: IX I TO. ^mUfMRj: UGa 

fi*zti?tim^mitzm*Lxmiitztf. ztit> 

fc«*t<0"ett*v\ -f^fe. *^BJlcJ:^(f. Pi) 
tnffi!Ii:fc*3V>T, -eii-fix. W.\<r^MMb%2<^>'k 
mSblz^XWMltz^-ftifrn&mtfzli, Ztih 

ni&zmxmmvfflk&mzbtfX'Z 
[0052] ttz. ttiwurmmt. mmLtz2mt 

JRl*»4>**4JBKLhoflHlflfifC*oTtfiv\ 
[00 53] ^^tL-CfflV^|,^i:* 5 -C'#l) 

v^Tt^<, ifcii, ^ (au) ^if<oA«*r<»< 

[0 0 54] $^>t, «3t3R?Oliai: LTIi. WJCL 

tzh(omuzi>. wmbmyfrhmzmiktfvvj* 
%it-&m*mm^tzi><vx'htiim< . 
vrntr* \ ti $>¥m#\'-'f%tiz^xmmzm 
m-fizbtfx-zh. 

[0055] 

VNmwm *wm. ammttzxd^mmxm 
i o o 5 6 ] t-r. *miz xtitf. mux »j ^AjMt 
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■smmftztftm^zs^x . ai, Ga y in,.,., 

N (OSxSl, Ogy^l, x + y^l) #>fe&l>¥ 

mmzumtx^^y (td ^?y-?*T> (w) m 

Sr-^tf, SH^S^A (Pd) ««i£^j£-ri>^fce 
X'Zh. 

[00 5 7] pS^git#y^^fci^5¥<£ 

.TOSefgj&U^ nmOTOH^f- 
?y (Ti ) . 9y/XTV (w) w$ogUR&JlJf£ 

•£S£k#T'£.S>. 

[0058] 5 4>C. 5nmOT<7)jf^V^i/^A 
( M g ) «, 1 0 n mirfOliii^ i^A ( P d ) 

?fj£ia& ( p t ) s^iJ&&m«£»i£-fr£- 

k £ i 0 , 5 -y 7 - k & . 

[0059] $fe£. ITOS^BJflMfcflfflS-fr* 
£ kli J: ^Ill^y- MKiy^ft«*J43&»* k k *> 

[oo6o] nwrmtonv vi*m&mmfc 

9V (Ti ) . ^.y^P (N i ) WPfc«k 9*«tt&|ft| 

±S*. Sfefc^^A ( Pd ) w<r>&mmz£ *)& 

m*-$'vm&£$mix. $fee&(Au)i£ 
s i ke J: o , m®*^- u£K£:*fieffi»*- 
yJTXyTjyfzmizzmt&zktf 

[ o o 6 1 ] 4fc. ^<7)j: a fcfiHbjru ->am:^ 
#*«3e*^ * 5 o vcm<nm.X'7--)i>i-h £ k 

tc J: 0 . k ¥3*1 k OS* I&RJSS: 9RI Lo 

o«*oft*5ME*8t#U ny^? h&in;£ftM-f& 
.IktfT^S. 

[0062] $ fee. ©W5:# 77 

mw-Vyu-MzwyhlX. ®m&<%zwo 

'J - H 7 l/-A£-?7y h Lfc*ttt£*t»»H"C* 

0e-<"7yh§il. 7473 2. 3 2 

JHHIciWf, HHfc*U:.fc3fc:. £<ffli^feivt^ 
4 ij ••/ rmco U - K 7 A £ JflV > $ £ k & * ffi^ 

a* vx\ &^%mmm%£mmizm?z z 

k J: de&S. 



[0063] jsujbw w: J ? i*u*. 

R^akSBJtBfii<Dffl^i5-i?-fre J: MB&?m<»& 

[BfiH*>W#$r8Wl] 

[0i ] *^ct)^i wntttfWBJBfcffisa^byu^A 

[02 ] *»!BWf^^^n«|«WMi^)«a[ • Iff 

[03 ] *f^3S**^P««*»#«>«S • «JE 
*#tt£*t^70T'£>S. 

[04 ] *»h*>» 2 ^at<^»fc:ff isfl^f o -7 a 

[05 ] *wfi<r>m<r>%mmmz$h&ttJ!v*7^ 

[06 ] *«#o¥**»3ie** £ u — k 7 u-akv 
[07] ^oa^-'j^A^b^^frS^iiai 

[^<oui"!B] 

1 -t7T^r«« 

2 GaNA 7 7ri 

3 nMGaNJf 

4 pSGaNH 

5 sio&iui 

6 £ (Au) 1 

7 miO£«Jl 

8 W,2<r>±MM 

9 ^3<0&Ril 

10 a^vs 

11 mtm 

12 t;yf^/fflTi/Aui 

13 mio^Jii 

1 4 nfflffi 
1 5 PUIS! 

16 S«tt£4ttm 

17 'J-K7P- A 

3 0 ^•x7*S l J-K7P-A 

32 7^7 

A y-H7U-AB 

B p ntg^-fo] 




[03] [H4] 
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